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First Results
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First Results

Schneider etal 1999
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Residual speckles

• Delta Herculis

• H Band 5 arcsec FOV

• 150 x 20sec images

• Use the rotations at the coude 
focus to remove some speckles 
Marois etal 2005 Angular 
Differential Imaging



Temporal properties of speckles

Hinlkey etal 2006 (astroph) 



Performance comparison

Hinlkey etal 2006 (astroph) 
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Fig. 7.— Azimuthally-averaged radial profiles of our H-band detection limit (solid lines)

incorporating all 284 images. The curves show our sensitivity with no speckle subtraction
whatsoever, after the static pupil speckle pattern has been subtracted, and after those speck-

les due to the imperfections in the DM have further been subtracted. The shaded region at
left represents the radius of our occulting mask. The dotted line represents the VLT/NACO
sensitivities with the Simultaneous Differential Imaging (SDI) analysis technique (Biller et al.

2006; Kasper et al. 2005). The dashed line shows the Gemini results from Marois et al. (2006)
using the ADI technique on the star HD97334B. The vertical line at 1593 mas shows the

λNact/2D extent of the AEOS AO control radius (Oppenheimer et al. 2003). The corre-
sponding upper limits to companion masses at right are based on models from Baraffe et al.
(2003) and apply only to the Lyot Project results. The other programs may have different

mass limits, given their sensitivities to e.g. methanated companions.



• Theoretical ground: eigenvalue problem, prolate spheroidal solutions

• Solutions exist for any geometry

• Manufacturable in the infrared, several techniques identified

• Achromatization possible using chromaticity of material (HEBS glass)

Apodized Pupil Lyot Coronagraph

Pupil Focal Pupil

A B C D

Focal

• An APLC is a lyot coronagraph with an upstream pupil apodization

Apodized Lyot Stop After the 

Soummer 2005



Future plans

• USAF to upgrade the AO system

• New DM

• Improved reconstructors

• SFWFS

• Astrometry grid (Sivaramakrishnan etal 06)

• APLC (Soummer 05)

• Next run in December
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ExAOC / GPI history

• 2003 Basic ExAO feasibility study and Keck 
Strawman

• 2004 Gemini Extreme AO Corongraph  
Conceptual design begins (cfao led)

• 2005 cfao team selected

• 2006 (june) project starts
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APLC for Gemini

Direct Image PSF
(SFWFS 95% SR in H band)

Classical Lyot coronagraph
Throughput 50%

APLC mask 4l/D 

Throughput 60%
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